QUADRATIC SEQUENCES (2) (LA 


LESSON 
Learning Outcomes and Assessment Standards 


Learning Outcome 1: Number and Number relationships 

Assessment Standards 

Investigate number patterns (including but not limited to those where there is 
a constant second difference between consecutive terms in a number pattern, 
and the general term is therefore quadratic) and hence: 

(a) Make conjectures and generalization. 

(b) Provide explanations and justifications and attempt to prove conjectures. 


Overview 


In this lesson you will: 


e Revise second order difference patterns.. 
e Study recursive number patterns. 
Lesson 


Revision of quadratic number patterns 

Quadratic number patterns have the general term T, = an? + bn +c. 
a+b+c=first term 

3a + b= first term of first difference row 


2a = second difference 


Example 


Determine the general term of the number pattern 1; 5; 13; 25; 41; ............ 
it a 13 ZO 41 


4 4 4 


It is clearly a quadratic number pattern because it has a constant second difference. 


You can now proceed as follows: 


2a=4 Ba+b=4 at+b+c=1 
“a=2 7,3(2)+b=4 J2-24+c=1 
',b=-2 c=) 


Therefore the general term is T, = 2n*- 2n + 1 © 


Recursive linear number patterns ae, @® 


Consider the number pattern: 3; 5; 7;9;11;..........06 
T,=3 .N ‘ 
T,=3+2=T,+2 } 


Q 
T,=5+2=T,+2 a] 


T,=7+2=T1,+2 
T,=9+2=71,+2 
T,=11+2=T,+2 
Ti =T, +2 


This formula represents the recursive form of the number pattern. 


Further examples 


(a) Express in recursive form: 
4; 10; 16; 22; 28; 34; 0.0.2.0... 

(b) Determine the number pattern if: 
T,=2 and T,=T,,+5 


(a) 4; 10; 16; 22; 28; 34; 0.0.2... 
T,=4 
T,=4+6=T,+6 
T,=10+6=T,+6 
T,=16+6=T,+6 
JT, =T,_,+6 

(b) T,=2 
T,=1,45=24+5=7 
T=1,45=74+5=12 
T,=1,+5=124+5=17 
Therefore the number pattern is: 
QE TEA2Z IVT 22 va sctis vind edweas dadawss 


Recursive quadratic number patterns 


Example 


Express the following number patterns in recursive form: 
(a) 2; 5; 10; 17; 26; .......... 
(b) 9; 16; 28; 45; 67; ......... 
(a) T,=2 
J T,=2+3=7,+3 


G@) AT,=5¢5=T,45 
JT,=10+7=T,4+7 


(3) J.T5=17+9=T,+9 
+ 22227? 


TST, + 222272 
} < Now consider the pattern 2; 3; 5; 7;9;..... 
c The first term 2 is the odd man out in the pattern because 3; 5; 7; 9; ... is linear 
~ cA 
% with a constant difference of 2 between the terms. With the first fevin, 2, you 
have to add 1 to get to the second term, 3. 
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What you can do is work out the general term for the pattern 3;5;7;9;... and 
then subtract the odd man out. 


For the linear pattern 3; 5; 7;9;...... 
T =3+(n-1)(2) 


n 


2D=3+2n-2 


n 


“To =2n+1 


n 


Now let’s remove the odd man out by subtracting 1 from n: 


T,=2(n-1)+1 
I =2n= 241 
“TT =2n-1 


n 


If we now add in (2 - 1) to the recursive formula, we will get: 
T,=T,_,+(2n-1) 

We can now verify this recursive formula as follows: 

T,=2 

T,=T, + (2(2)-1)=2+3=5 

T, =T, + (2(3)-1)=5+5=10 

T,=T, + (2(4) -1)=10+7=17 

Clearly, the recursive formula generates the terms of the number pattern. 
9; 16; 28; 45; 67; ......... 

T,=9 

“.7,=9+75T,+7 

.T,=16+12=T, +12 

7, =28+17=T,+17 

1, =45+22=T, +22 


Now consider the pattern 9; 7; 12; 17; 22;..... 


The first term 9 is the odd man out in the pattern because is linear with a 
constant difference of 5 between the terms. With the first term, 9, you have 
to subtract 2 to get to the second term, 7. 


What you can do is work out the general term for the pattern 7; 12; 17; 22; 


and then subtract the odd man out. 
For the linear pattern 7; 12; 17; 22;..... 
T,=7+(n-1)(5) 

w7To=7+5n-5 


n 


“To =5n+2 


n 


Now let’s remove the odd man out by subtracting 1 from n: 
T, =5(n-1)+2 
J.T, =5n-5+2 


a T=5n 7 3 


If we now add in (5n - 3) to the recursive formula, we will get: 
T=T,_,+(Gn-3) 

We can now verify this recursive formula as follows: 

T,=9 

T,=T, + (5(2) - 3) =9+7= 16 

T, = T, + (5(3) - 3) = 16+ 12 = 28 

T,=T, + (5(4) - 3) =28+17=45 


Clearly, the recursive formula generates the terms of the number pattern. 


Activity 1 
1. Write each of the following number patterns in recursive form. 
(a) APT VOSU3 aa csuaveieeaeoxa tu oteess bina eeues 
CD) OFS Tee acccocaseimairiverecaiessaivas 
(c) NO8G! 2. acti cveeotaaenuor ses vane wes atiewaas 
2. Determine the number pattern in each of the following cases: 
(a) T,=3 and T,=T,,+3 
(b) T,=2 and T,=3T,_ 


1 


Activity 2 

Write each of the following number patterns in recursive form. 
(a) WA ato] [Pio te Hae ee ean 

(b) Rg Oa ne: Mea a 

(c) OF 173-348 57 ndovaa dint aievaioalaeoeaausaeceue 
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